The heat of mixing data for the methanol + hydrocarbon binary mixtures have been compiled and the best sets of data identified. The needs for new experimental data have been defined.
Introduction
Previous papers 1.2 have evaluated the vapor-liquid equilibrium (VLE), heat of mixing (H E) and volume change of mixing data for selected C 6 hydrocarbon + C 6 hydrocarbon binary systems. The objective was to identify the best data sets and to define the most pressing needs for new experimental data. The reports were designed to meet the needs of three types of users: experimentalists who need well-established test systems to check new experimental apparatuses; correia tors who need thermodynamically consistent sets ofVLE, HE, and V E data to test new correlations; and designers who need the best available data to design process equipment.
This report extends that work to include the excess enthalpy data for the important alcohol + hydrocarbon systems. As in the preceding evaluation papers, an attempt is J. Phys The excess enthalpy is related to the mixture and pure component molar enthalpies by
HE =H -xlH I -x 2 H 2 •
The procedures used to evaluate the accuracy of H E data have been described and illustrated in detail in the first and third articles of four back-to-back articles published previously. J
Compounds Covered
Because of the large number of alcohol + hydrocarbon data sets in the literature, it was necessary to restrict the first part of the alcohol + hydrocarbon project to the methanol systems. Hydrocarbons of all carbon numbers were covered in a comprehensive literature search. Useable data were found for hydrocarbons in the C 2 to C s carbon number range.
Summary of Evaluation Results
The evaluation results for all the methanol + hydrocarbon excess enthalpy data sets are summarized in Table 1 . Each set of data is represented by a single line in the table. The literature reference numbers are the master reference list (MRL) numbers which were assigned to the individual documents when they were retrieved. Those numbers key the data sets to the literature citations in the Bibliography at the end of this paper. The data sets listed for each system are ordered with respect to temperature. In many cases, the data were measured at atmospheric pressure and a specific experimental pressure was not reported because of the insensitivity of such data to pressure. A pressure of 0.1013 MPa was assumed for those data sets in Table 1 . Previous papersl have described the evaluation methods and the significance of the reported results. The five possible quality ratings range from A for excellent data to E for very bad data. An N means the data were not sufficient to support any evaluation test and therefore no quality rating could be assigned. A multiple-letter quality rating is assigned in those cases where the evaluation tests which could be performed eliminated some quality ratings but did not distinguish between the remaining ones. For example, a data set with an F (fair) scatter rating cannot have a quality rating of A or B. In the absence of the comparison test to further characterize the data set, a CDE quality rating is assigned. In any case, the quality rating assigned to a set of data represents a summary of the individual test results.
Only two kinds of tests are applied to H E data. The first is a scatter rating which not only reflects scatter in the experimental data points but also reflects how well the shapes of the experimental data plots agree with the characteristic shape for the particular system. Seven scatter ratings are used: E = excellent, G = good, F = fair, M = marginal, U = unacceptable, S = smoothed, and N = none.
The second test is a comparison of the data set values to the "best" HE vs liT curves at three mole fractions: Xl = 0.25, 0.50, and 0.75. The deviation of an experimental data set point from the best curve drawn by the evaluator through all the data sets' points is expressed as a percentage of the best curve value. The test compares data sets at the same temperature and also at different temperatures.
The use of an HE data set as a test system for a new experimental apparatus should be restricted to data sets with an A rating. A well-established test system requires multiple A-rated data sets at the given temperature.
The use of H E data sets for correlation or design purposes should be restricted to those with a quality rating of A or B. In some cases, one of the better C sets can be used when no A or B sets are available.
Selected Point Values
Before the three HE vs liT plots can be made for the comparison test, it is necessary to select the best point values at each temperature where multiple data sets appear. Tables 2-4 and Figs. 1-3 for the methanol + benzene system at 298.15 K illustrate the tabulations and plots which can be produced to support those choices.
The S code letter in the tables is the scatter rating. That scatter rating letter also appears above the point symbol in the corresponding figures.
The ET (~quipment type) code in the three tables denotes the type of calorimeter used to measure the set of data. In the three figures, the equipment type is denoted by the symbol. A description of each equipment type, and the assignments for the numerical codes in Tables 2-4, and the symbols in the corresponding figures, are given in the benzene + cyclohexane H E report. I In a batch vessel. both pure components are initially present in the vessel and then mixed by some technique such as rocking the vessel, breaking a glass ampoule, etc. A semi-batch vessel is one where only one component is initially present in the vessel and the second component is titrated into the vessel in increments, but no material is withdrawn from the vessel during the run.
The Techner and Strazielle (MRL 4761) points in Tables 2-4 and Figs. 1-3 were obtained from light scattering data rather than calorimetrically. Only one methanol + benzene data set at 298.15 K was
given an E rating (Mrazek and Van Ness, MRL 686). The Van Ness semi-batch vessel used for that data set has been proven in extensive use by many investigators. As can be seen in Figs. 1-3, that data set avoids the extremes among the rather widely scattered points. Hence, it is reasonable to select that data set as being most representative for the methanol + benzene system at 298.15 K.
Even though the number of data sets at other temperatures are insufficient to require tables and plots such as Tables 2-4 and Figs. 1-3, the reasons for selecting the Mrazek and Van Ness set at 298.15 also lead to the selection of their data sets at 308.15 and 318.15 K.
The best HE vs liT curves at x I = 0.25, 0.50, and 0.75 drawn through the three Mrazek and Van Ness data sets at 298.15, 308.15, and 318.15 K have a negative slope and are slightly concave upward. The values read from those curves are tabulated in Table 5 . Note that the curves were extrapolated slightly to the point for the MRL 18302 set at 297.4 K.
As can be seen from Table 1 , H E vs liT curves could be established for only two other systems besides methanol + benzene: the methanol + hexane and the methanol + toluene binaries. The upper critical solution temperature for the methanol + cyc10hexane system is 45.87 °C (319.02 K) (Campbell and Kartzmark, MRL 5768), and only one useable set of data above that temperature is available; the partial miscibility gap in the Touhara et al. (MRL 10643) data set at 298.15 K includes the x I = 0.25,0.50, and 0.75 points.
A similar situation exists for the methanol + heptane system where five of the six available data sets fall below the upper critical solution temperature of about 51.2 °C (324.35 K)3.
The methanol + hexane data are dominated by the data sets of Savini, Winterhalter, and Van Ness (MRL 1080). They provide two sets (at 298.15 and 303.15 K) below and four sets above the critical solution temperature, which they found to bejust above 33.7 °C (306.85 K). As in the case of ... '" c .,;
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